Interaction of cytochrome P-450 with a hydroperoxide derived from butylated hydroxytoluene. Mechanism of isomerization.
Attack of O2 on the phenoxy radical derived from butylated hydroxytoluene resulted in the formation of 2,6-di-t-butyl-4-hydroperoxy-4-methyl-2,5-cyclohexadienone (BOOH). This hydroperoxide was rapidly consumed when incubated with rat liver microsomes in the absence of NADPH. The destruction of BOOH was accompanied by formation of the corresponding alcohol (BOH) and a derivative of the alcohol (B(OH)2) in which a t-butyl methyl group was hydroxylated. This diol was produced also when BOH was incubated with microsomes and NADPH, but at a slower rate. Mass spectral analyses of B(OH)2 formed from substrates labeled with either 2H or 18O, showed that oxygen was transferred from the peroxy group to a t-butyl group (via the heme iron of P-450) without migration of the intermediate alcohol from the enzyme active site. The results support a mechanism involving heterolytic O-O bond cleavage during isomerization of the hydroperoxide to B(OH)2. The chiral diol was produced from BOOH nonstereoselectively, but the NADPH/O2-supported hydroxylation of BOH resulted in the formation of a 20% excess of one enantiomer of B(OH)2. Analyses of products formed from the interaction of cumene hydroperoxide with cytochrome P-450 showed that this substrate undergoes rearrangement also; 2-phenyl-1,2-propanediol was produced, together with cumyl alcohol and acetophenone. These results indicate that isomerization competes with other pathways of hydroperoxide destruction by cytochrome P-450.